Impact of Credit Risk Management on Profitability of Commercial Banks in Bangladesh:  An estimation of Dynamic Panel Data Model by Lalon, Raad Mozib & Morshada, Farhana
 Lalon and Morshada / International Journal of Finance & Banking Studies, Vol 9 No 3, 2020 
  ISSN: 2147-4486 
 
Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. 
  
P
ag
e1
3
1
 
Finance & Banking Studies 
 
IJFBS, VOL 9 NO 3 ISSN: 2147-4486  
 Contents available at www.ssbfnet.com/ojs 
https://doi.org/10.20525/ijfbs.v9i3.874 
 
Impact of Credit Risk Management on Profitability 
of Commercial Banks in Bangladesh: An 
Estimation of Dynamic Panel Data Model 
 
Raad Mozib Lalon 
Corresponding Author: Department of Banking and Insurance, University of Dhaka, Dhaka, 
Bangladesesh. Contact: +8801717939874 
 
Farhana Morshada 
Department of Banking and Insurance, University of Chittagong, Chittagong, Bangladesesh 
 
Abstract 
This paper attempts to reveal how several credit risk factors are affecting the profitability of commercial 
banks considering the econometric models estimated with Random effect, Fixed effect, Pooled OLS 
and GLS method followed by dynamic panel data model estimated with one-step system GMM 
approach to incorporate the issue of endogeneity, unobserved heterogeneity and profit persistence of 
data set covering from year 2010 to 2019 in Bangladesh. We have also adopted several diagnostic 
checks such as Model specification test, test of heteroskedasticty, cross sectional dependence test 
followed by test of autocorrelation and unit root test to examine the validity of the models selected for 
this study. The first part of our empirical investigation of the estimated models considering all methods 
reveals that out of all the independent credit risk factors only provision for loan losses to NPL ratio is 
significantly affecting the dependent variable measured with NIM (Net interest margin) ratio of banks 
under fixed effect method. The next part of our empirical results considering same methods divulges 
that NPL to total loans ratio, NPL to Total equity ratio and Provision for loan losses to total equity are 
also significantly affecting the dependent variable measured with ROE of banks. The third segment of 
our empirical findings of estimated models considering same approaches shows that only NPL to total 
loans ratio is statistically significant under all methods but the NPL to total equity ratio is significant 
under fixed effect and GLS method and Provision for loan losses to total equity is significant under GLS 
method only in explaining the changes in ROA measuring profitability of banks. Further investigation 
reveals that the dynamic impact of the said credit risk factors on profitability measured with ROE of 
banks has been successfully adopted by one-step system GMM approach considering all conditions 
required for estimation. 
Keywords: Credit risk factor; Fixed effect; Random Effect; GLS; Pooled OLS; One-step GMM 
JEL Classifications: C22, C23, C26 
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Introduction 
Bank being a financial institution authorized to receive deposits and make credits plays a very crucial part of 
the economy as they provide vital services to retail as well as corporate consumers such as providing a range 
of financial services by means of offering the customer a safe place to store money along with credit 
opportunities. The money deposited by people at the bank is used to lend to others for long-term debt. This 
process helps to create liquidity on the market, which creates money and keeps supply going. Banks are 
literally exposed to numerous types of risk. Koch & MacDonald (2014) stated that Bank risk may be divided 
into six categories such as Credit risk, liquidity risk, market risk, operational risk, nominal risk and legal risks 
included in these categories. Each of these risks can have an inverse impact on profitability, market value, 
liabilities and equity of financial institutions. The banking sector's primary revenue source is credit from 
commercial banks.  
 
Credit risk is therefore one of banks' most important risks. According to Ravi Prakash Sharma Paudel (2012), 
managing credit risk is very important to banks because it is a component of the loan process. It maximizes 
bank risk and an adjusted risk return rate by maintaining the exposure to the credit risk to protect the bank 
from adverse credit risk effects. Psillaki, Tsolas & Margaritis (2010) suggested that by means of effective 
credit risk management, banks contribute not only to the sustainability and profitability of their operations, 
but also to economic stability and efficient capital allocation within the economy. Banks have been playing 
an important role in the Economic development of Bangladesh. But banking sector of Bangladesh is faced 
with various challenges like weak management, poor governance, lack of strong leadership and non-
compliance with ethical standards leading to various types of banking scams such as money –laundering 
and Non-Performing loans. Islam K.M Zahidul; Alam Md. Badrul et al (2019) revealed that the Banking 
industry of Bangladeshi Bank suffered a considerable amount of classified loan consisting over 8% of non-
performing loan so that the profitability measured with ROA of banking sector was decreased from 1.3% to 
0.8% as the bankers were reluctant to lend fresh loans due to heavy burden of non-performing loan prevailing 
between 2012 to 2015. So, inappropriate credit risk management has become a crucial issue in Bangladesh. 
Richard et al (2008) explained that the issue occurs at the application level and rises during processing, 
oversight and monitoring if the Instructions on credit risk management are inadequate or incomplete. Md 
Saidur Rahman (2011) noted that the use of sophisticated financial methods as well as the credit risk 
appraisal method for determining the creditworthiness of creditors was more or less deficient in credit 
operations of Bangladesh. In this situation, it is necessary to know how much credit risk management impacts 
on the profitability of banks. However, many studies have already done to show this relationship.  
 
The aim of this paper is to show how credit risk metrics are significantly responsible for the changes in profit 
margin of commercial banks in Bangladesh through estimating several econometric models. Moreover it has 
also illustrated that the higher amount of NPL along with Provision for loan loss and some other negative 
credit risk metrics is not always responsible for lessening the net profits or income of banks, but rather 
accelerates the potential profitability of banks by maintaining good governance, followed by the credit 
management department of banks. The sample of this study covers the period from 2010 to 2019 along with 
07 commercial banks selected using convenience sampling approach under non-probabilistic sampling 
method.   
 
The rest of the paper is navigated as follows: Section 02 describes the relevant literatures along with 
formation of relevant hypothesis to be tested considering several econometric models; Section 03 is the  
methodology revealing the sample collection procedure, variables’ identity, econometric models along with 
estimation procedure of the said models and summary statistics of data; Section 04 is the objective of this 
paper contributing in existing literature, Section 05 reveals the empirical data and analysis with result followed 
by section 06 divulges the discussion or findings on the results of this paper; Section 07 has mentioned the 
conclusion of the paper. 
 
 
Literature Review 
 
One of the key threats in commercial banks is the loan risk, which has an effect on the stability of banks. This 
risk arises due to the particular reasons related to the possibility to forfeit loans if the debtors are not able to 
meet the required commitments. Mileris(2012) stated that this risk exists on the basis of concrete factors 
relating to the probability of losing loans if the debtors are not in a position to satisfy their financial obligations. 
When deciding on the funding of loan applications, banks use credit risk management methods to measure 
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the possibility of prospective borrowers defaulting on their loan obligations. Banks are faced with various 
risks including interest rate risk, risk of exchange rates, liquidity risk, operational risk and political risk. Poor 
management of credit risk continues to be the main cause of severe bank problems. A default in loans and 
advances causes serious disturbances not just for borrowers and lenders, but for a country. (Boahene,Dasah 
and Agyei,2012). 
 
Abbas,Zaidi,Ahmad & Ashraf(2014) suggested that through the implementation of risk management 
techniques, banks are likely to escape the detrimental consequences of credit risk in whole or in part. It 
requires a robust and rigorous credit risk management system and is critical to the survival and better 
performance of banks. A supportive framework should be developed and the whole process should be 
structured and prioritized. Responsibilities should be distributed and well communicated. 
 
Epura & Lafuente(2012) suggested a management monitoring method that incorporates risk into 
performance estimates. A method to track banking effectiveness that incorporates credit risk in efficiency 
tests while correctly identifying multi-output bank technology is the key contribution of this study. The 
proposal is appropriate for management control systems which aim to set objectives. They showed desirable 
and undesirable outputs when assuming VRS to correctly define real banking technology. Particularly, 
unintended outputs (NPLs) are strictly connected only to that dimension of output set which refers to credit 
(i.e. loans). The remaining outputs, such as investment portfolios or service charges, are not related to the 
NPL. Performance evaluation was consistently defined and compared to traditional accounting ratios (i.e. 
ROA and NIM). 
 
Brown and Mues (2012) suggested that the credit risk management in banks involves an assessment of each 
loan applicant's credit risk level. Thus banks must be able to distinguish loan applicants in two key classes: 
those likely to comply with the repayment of their loans and those likely to default on their loans. 
Sufian (2012) analyzed the performance of 77 commercial banks taken from Pakistan, Sri Lanka and 
Bangladeshi during the period from 1997 to 2008. Their findings show that the banks' performance is affected 
by credit risks, liquidity and capitalization and non-interest benefit, while the costs negatively influence bank 
profitability. 
 
Abbas,Zaidi,Ahmad & Ashraf(2014) illustrated that credit risk is an important indicator of the bank's 
performance. The quality of the banks depends on how well this risk is handled. Research indicates that the 
more a bank provides customers with a loan, the better its performance. The risk has a detrimental impact 
on both the ROA and ROE efficiency variables. 
 
Noman, Pervin, Chowdhury & Banna(2015) researched  the effects on the profitability of credit risk and also 
the effect on the profitability of banks in Bangladesh from the Basle II implementation result. From 2003 to 
2013, they have used an imbalance table data of 172 findings by 18 private banks. As credit risk metrics, 
they used NPLGL, LLRGL, LLRNPL and CAR and as performance measures ROAA, ROAE and NIM. They 
used OLS random-effect model based on the findings of the Houseman test in the research process. For the 
responsiveness of the analysis, they chose GLS and GMM. The study showed that the performance of 
commercial banks is adversely affected by credit risk. 
 
Ravi Prakash Sharma Paudel(2012) showed the default rate as one of the risk management metrics is a 
significant predictor of the bank's financial output of 56%, followed by a capital adequacy ratio of 25%. Credit 
risk management is critical to the profitability and accounts for up to 22.6 percent of bank results as it has a 
clear link to bank performance. To decrease the loans risk, the banks must devote more resources to default 
rates and attempt to hold the capital adequacy at an acceptable level. 
 
Hosna,Manzura& Juanjuan(2009) explained that their findings of the regression model demonstrate that 
credit risk management influences profitability at a fair level by forecasting the variance of ROE with 25.1 
percent probability of NPLR and Vehicle. The credit risk management approach thus determines a large 
degree of profitability. The NPL number, in particular, tends to add the most weight to that than CAR. 
However, separate study of each bank reveals that not all banks' CAR and NPLR determines ROE provided 
that the sample size is not statistically sufficient. Handelsbanken's findings show that NPLR and CAR are 
very slow or unable to forecast variation in ROE. This means there are other predictors or factors that more 
consistently impact ROE relative to NPLR and CAR in the profitability of this business. Basel II application 
has increased the detrimental effect of NPLR on ROE. 
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Li & Zou(2014) illustrated that the relationship between CAR and ROE was not important, and the relation 
between NPLR and ROE was also negative. Taken along with the observations from the two credit risk 
management (CAR and NPLR), they infer that the credit risk management and the profitability of commercial 
banks have a good relationship. In other words, the greater the handling of credit risk, the higher the 
profitability of the commercial bank. Given the favorable relationship between credit risk and profitability, 
bank managers advised to do more to monitor the credit risk, in particular to manage NPL. That is, managers 
should measure the potential to repay while investing more effectively. 
 
The system of control of credit risk from the Indian perspective has been examined by Bodla and Verma 
(2009). According to them, although the 'risk assessment' is a big factor, the proper credit monitoring, 
prudential limits and the analysis of loans are also important tools for handling credit risks. In 'Head Office 
Level,' most banks have their credit authority. Credit risk control creditor and liability caps are important 
prudential restrictions. Also observed that though indian banks had limited use of derivatives for risk control, 
the risk managers need to attend a certain educational training program, to grasp the exact methods of credit 
risk management. 
 
Considering the literatures discussed above on credit risk metrics affecting the profitability of commercial 
banks across the globe, following four hypotheses have been constructed to examine how several credit risk 
factors are affecting the profitability of commercial banks in Bangladesh: 
 
H1: NIM (Net Interest Margin) being profitability of banks is significantly affected by several credit risk factors 
such as Total loans to total assets ratio, Total loans to equity ratio, NPL to total loans, NPL to Total equity 
ratio, Provision for loan losses to total equity, total equity to total assets ratio, Total loans to total deposits 
ratio and provision for loan losses to NPL ratio. 
 
H2: ROE (Return on Equity) being profitability of banks is significantly affected by several credit risk factors 
as mentioned under hypothesis 01 
 
H3: ROA (Return on Assets) being profitability of banks is significantly affected by several credit risk factors 
as mentioned under hypothesis 01 
 
H4: There is a dynamic impact of credit risk factors mentioned under hypothesis 01 on the profitability of 
banks considering the specific moments of the said random variables. 
 
 
Research and Methodology 
 
This paper imparts at estimating several econometric models revealing the causation between the profitability 
measured with NIM (Net Interest Margin) ratio, ROE (return on equity) and ROA (return on assets) of banks 
and several credit risk factors such as Total loans to total assets ratio, Total loans to equity ratio, NPL to total 
loans, NPL to Total equity ratio, Provision for loan losses to total equity, total equity to total assets ratio, Total 
loans to total deposits ratio and provision for loan losses to NPL ratio. 
 
This segment identifies the overall structure of the research discussing about how the data has been 
collected, what and how the tools will be implemented to analyze the data collected from different sources 
as mentioned below: 
 
This is an explanatory research assessing the impact of credit risk factors such as Total loans to Total assets, 
Total loans to Total deposit, Total loans to Total equity, NPL to Total loans, NPL to Total equity, Provision for 
loan losses to Total loans, Provision for loan losses to Total equity, Total equity to Total Assets and Provision 
for loan losses to NPL on the profitability such as NIM ratio, ROE and ROA of commercial banks in 
Bangladesh. 
 
We have adopted secondary sources of data for the variables mentioned under following table since the last 
10 years covering from 2010 to 2019 collected from annual reports of 07 (seven) commercial banks listed 
below and selected using non-probabilistic convenience sampling approach depending on the availability of 
data from Agrani Bank Limited, Basic Bank, Eastern Bank, Merchantile Bank, Mutual trust bank, Dhaka Bank 
and Prime Bank Ltd. So, the sample size is 70 for this paper. 
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Table 1: Description of Variables included in empirical result of the paper 
Variables Notation Expected sign of 
coefficients 
Data Source 
NIM, ROE, ROA 
(dependent variables) 
nim, roe, roa  Annual 
Report 
 Independent variables 
(∑X) 
 
X1= Total loans to Total 
assets ratio 
Total loan to Total assets ratio + (positive) Annual 
Report 
X2= Total loans to Total 
deposit ratio 
Total loans to Total deposits + (positive) Annual 
Report 
X3 = Total loans to Total 
equity ratio 
Total loans to Total equity + (positive) Annual 
Report 
X4= NPL to Total loans 
ratio 
NPL to Total loans - (Negative) Annual 
Report 
X5= NPL to Total equity 
ratio 
NPL to Total equity – (negative) Annual 
Report 
X6= Provision for loan 
losses to Total loans ratio 
Provision for loan losses to Total 
loans 
(Negative) Annual 
Report 
X7= Provision for loan 
losses to Total equity ratio 
Provision for loan losses to Total 
equity 
(Negative) Annual 
Report 
X8= Total equity to Total 
Assets ratio 
Total equity to Total assets + (positive)  
       or  
-(Negative) 
Annual 
Report 
X9 = Provision for loan 
losses to NPL ratio 
Provision for loan losses to NPL (Negative) Annual 
Report 
Source: Authors’ self-contribution 
 
For analysing the data collected from different secondary sources as mentioned earlier, we have formed 
corresponding econometric models as per the hypothesis developed at the end of literature review section. 
Following econometric models have been developed in order to reveal the causation between ROE and 
several credit risk factors of banks as mentioned earlier: 
𝑁𝐼𝑀𝑖𝑡 = 𝛼𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
7
𝑘=1
𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 01) 
𝑁𝐼𝑀𝑖𝑡 = 𝛼𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 𝑢𝑖𝑡 + 
7
𝑘=1
𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 02) 
𝑅𝑂𝐸𝑖𝑡 = 𝛼𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
7
𝑘=1
𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 03) 
𝑅𝑂𝐸𝑖𝑡 = 𝛼𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 𝑢𝑖𝑡 + 
7
𝑘=1
𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 04) 
𝑅𝑂𝐴𝑖𝑡 = 𝛼𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
7
𝑘=1
𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 05) 
𝑅𝑂𝐴𝑖𝑡 = 𝛼𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 𝑢𝑖𝑡 + 
7
𝑘=1
𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 06) 
𝑅𝑂𝐸𝑖𝑡 = 𝛼𝑖𝑡 + 𝑅𝑂𝐸𝑖(𝑡−1) + 𝑅𝑂𝐴𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
4
𝑘=1
∑ 𝜙𝑖𝑡𝑍𝑖𝑡𝑙
5
𝑙=1
+  𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 07) 
𝑅𝑂𝐸𝑖𝑡 = 𝛼𝑖𝑡 + 𝑅𝑂𝐴𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
4
𝑘=1
∑ 𝜙𝑖𝑡𝑍𝑖𝑡𝑙
5
𝑙=1
+  𝑖𝑡            (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 08) 
 
Here, ROE = Return on equity measured with dividing net income by total Capital that proxies the profitability 
of commercial banks in Bangladesh. ROE(t-1) = One year lagged Return on equity adopted as endogenous 
variable due to the correlation with past and present error term of the model. NIM = Net interest Margin ratio 
measured with net interest income divided by earning assets that also proxies the profitability of commercial 
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banks in Bangladesh. ROA = Return on Assets measured with net income divided by total assets that proxies 
the profitability of commercial banks. ∑X = all explanatory variables measuring credit risk factors adopted in 
the models, εit= error term / within entity error, αit = constant, uit= between entity error, ∑Z = all control 
variables. 
 
We have adopted Fixed-effect method to estimate the coefficients from equation number 01 followed by 
equation number 03 and 05 showing the causation between NIM, ROE and ROA respectively and several 
credit risk factors mentioned as predictors in the aforesaid model exploring the relationship between these 
predictors and outcome variables (NIM, ROE and ROA) within an entity (commercial bank).  When we use 
Fixed effect, we presume that some issues within the individual may affect or bias the predictor or outcome 
variable and we need to control in this regard so that this is the rationale behind the assumption of the 
correlation between entity’s error term and predictor variable followed by notation correlation (ui, Xb). In 
addition, we have also adopted Pooled OLS standing for Ordinary least square and cross sectional GLS 
standing for Generalized Least square Method to estimate the coefficients included under equation number 
01, 03 and 05 in order to compare the outcomes among these three approaches. 
 
Apart from fixed effect, we have also adopted Random-effect model to estimate the coefficients included in 
equation number 02, 04 and 06 revealing the causation between NIM, ROE and ROA respectively and other 
predictors as described earlier under ∑X. The reason of using random effect method is the assumption of 
variation across entities (commercial bank) assumed to be random or stochastic and uncorrelated with the 
predictors or explanatory variables included in the models.  
 
In addition, we have adopted Dynamic panel data model to estimate the coefficients included under equation 
number 07 and 08 considering the one-step system GMM standing for generalized methods of moments 
approach for addressing certain issue such as unobserved heterogeneity, endogeneity problem causing a 
circumstance when explanatory variables are correlated with error terms of the model. 
 
Empirical Results 
 
The summary statistics of all variables included in the aforesaid models is given below: 
 
Table 2: Descriptive Statistics of all variables included in the model 
Variables Observations Mean Std. Deviation Minimum Maximum 
ROE 70 0.0226 0.4131 -2.7408 0.2598 
ROA 70 0.0058 0.0154 -0.0729 0.0304 
NIM 70 0.0372 0.0487 -0.0301 0.1842 
Total loan to Total assets ratio 70 0.6650 0.0876 0.4230 0.7933 
Total loans to Total deposits 70 0.8796 0.1449 0.5356 1.1528 
Total loans to Total equity 70 9.5215 3.9298 4.7815 30.9427 
NPL to Total loans 70 0.1012 0.1504 0.0011 0.5715 
NPL to Total equity 70 1.1522 2.2042 0.0101 11.2669 
Provision for loan losses to Total 
loans 
70 0.0344 0.3821 0.0009 0.1522 
Provision for loan losses to Total 
equity 
70 0.3956 0.7294 0.0085 4.7084 
Total equity to Total assets 70 0.0771 0.0229 0.0180 0.1486 
Provision for loan losses to NPL 70 0.7371 1.2066 0.06054 8.5177 
Source: Authors’ self-contribution based on the output developed by STATA 12.0 
 
The summary statistics of the data looks consistent with very lower values of standard deviation and lower 
gaps in ranges (measured by minimum and maximum values). According to the output given by the table 03 
mentioned below, the coefficients of several credit risk ratios explaining the changes in Net Interest Margin 
(NIM) of commercial banks as per the equation number 01 & 02 mentioned in methodology segment have 
been estimated to depict the impact of credit risk factors on the profitability of banks using several approaches 
such as Random effect, fixed effect, Generalized least square (GLS) and Pooled OLS standing for ordinary 
least square method. This output of estimators reveal that only one explanatory variable followed by provision 
for loan losses to Non-performing loan (NPL) under fixed effect method is found statistically significant at 
chosen level of significance (0.1% level of significance) in explaining the variation of NIM ratio measuring 
profitability of banks. Under random effect method and generalized least square (GLS) method, the chi-
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square value of 19.241052 and 22.447894 respectively divulge the joint significance of all credit risk factors 
included in the model in explaining the changes of profitability measured with NIM ratio of banks at 1% level 
of significance. More precisely, all independent or explanatory variables such as Total loans to Total assets, 
Total loans to Total deposit, Total loans to Total equity, NPL to Total loans, NPL to Total equity, Provision for 
loan losses to Total loans, Provision for loan losses to Total equity, Total equity to Total Assets and Provision 
for loan losses to NPL are jointly affecting the dependent variable measured with NIM ratio proxying the 
profitability of commercial banks.  
 
In contrast, the R2 value of 0.29345 and 0.2428 estimated under fixed effect and OLS (ordinary least square) 
method respectively reveals that 29.345% and 24.28% variability in the dependent variable being measured 
with NIM ratio has been explained by fitted model estimated by fixed effect and OLS method respectively 
which is very insignificant in depicting the relationship between credit risk factors and profitability of banks. 
Moreover, the F-value of 2.49208 and 2.13789 calculated under fixed effect and OLS respectively shows 
that all regressors of the said models are not jointly statistically significant in explaining the changes of NIM 
ratio measuring profitability of banks. The rho value estimated under fixed effect method also known as intra-
class correlation value of 0.7852 reveals that 78.52% variability in NIM ratio is explained by the differences 
across panels. 
 
Table 3: Output of coefficients of models (on equation number 01 and 02 estimated with Random effect (re), 
Fixed effect (fe), Generalized Least square (GLS) and Pooled Ordinary least square (OLS)) 
Dependent 
Variable: NIM 
(net interest 
margin) ratio 
 Estimation of Models 
  Random Effect 
(re) 
Fixed Effect 
(fe) 
Generalized Least 
square (GLS) 
Pooled 
OLS 
 Total loan to 
Total assets 
ratio 
.33411 .04810 .33411 .33411 
 Total loans to 
Total deposits 
-.10980 .04037 -.10980 -.10980 
 Total loans to 
Total equity 
-.00727 .00258 -.00727 -.00727 
Explanatory 
variables 
NPL to Total 
loans 
-07676 -.03377 -.07676 -.07676 
 NPL to Total 
equity 
-.00244 -.00603 -.00244 -.00244 
 Provision for 
loan losses to 
Total loans 
-.46815 .35546 -.46816 -.46816 
 Provision for 
loan losses to 
Total equity 
.043732 -.01183 .043732 .043732 
 Total equity to 
Total assets 
-.76216 .02098 -.762158 -.762158 
 Provision for 
loan losses to 
NPL 
.00338 -.011717* .003383 .003383 
 Constant .04653 -.04503 .046539 .046539 
N  70 70 70 70 
R2   .293459  .24281 
F   2.49208  2.13789 
rho  0 .785251   
sigma_u  0 .047629   
sigma_e  0.02490 .024907   
chi-square  19.2410  22.44789  
Source: Authors’ self-contribution based on output developed by STATA 12.0 
Note: *, **, *** indicate level of significance at 5%, 1% and 0.1% respectively 
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According to the output from following table no 04 depicting the relationship between Profitability being 
measured with ROE (Return on Equity) and credit risk factors, the coefficients estimated under random effect, 
fixed effect, GLS and OLS approach divulge that NPL to total loans, NPL to total equity and Provision for 
loan losses to total equity are found statistically significant at chosen level of significance in explaining the 
variation in dependent variable measured with ROE of selected commercial banks.  
 
Moreover, the R2 value of 0.8574 and 0.8470 estimated under fixed effect and OLS (ordinary least square) 
method respectively reveals that 85.74% and 84.70% variability in the dependent variable being measured 
with ROE has been explained by fitted model estimated by fixed effect and OLS method respectively which 
is statistically significant in depicting the relationship between credit risk factors and profitability of banks. In 
addition, the F-value of 36.085 and 36.910 calculated under fixed effect and OLS respectively shows that all 
regressors of the said models are jointly statistically significant in explaining the changes of ROE measuring 
profitability of banks. The rho value estimated under fixed effect method also known as intra-class correlation 
value of 0.5962 reveals that 59.62% variability in ROE is explained by the differences across panels. The 
chi-square value of 332.19223 and 387.5576 estimated under random effect method and generalized least 
square (GLS) method respectively divulge the joint significance of all credit risk factors included in the model 
in explaining the changes of profitability measured with ROE of banks at 0.1% level of significance. 
 
Table 4: Output of coefficients of models (on equation number 03 and 04 estimated with Random effect (re), 
Fixed effect (fe), Generalized Least square (GLS) and Pooled Ordinary least square (OLS)) 
Dependent 
Variable: ROE 
(Return on 
Equity) 
 Estimation of Models 
  Random Effect 
(re) 
Fixed Effect 
(fe) 
Generalized Least 
square (GLS) 
Pooled 
OLS 
 Total loan to 
Total assets 
ratio 
.136126 .928112 .136126 .136126 
 Total loans to 
Total deposits 
.116940 .364260 .116940 .116940 
 Total loans to 
Total equity 
-.022664 -.061960 -.022664 -.022664 
Explanatory 
variables 
NPL to Total 
loans 
-1.612503*** -1.76590** -1.612503*** -1.61250** 
 NPL to Total 
equity 
.1522420** .2194056*** .1522420*** .1522420** 
 Provision for 
loan losses to 
Total loans 
4.529516 -.6266151 4.529516 4.529516 
 Provision for 
loan losses to 
Total equity 
-.830490*** -.6743930** -.830490*** -.83049*** 
 Total equity to 
Total assets 
-2.243377 -2.75683 -2.243377 -2.243377 
 Provision for 
loan losses to 
NPL 
.0060211 .015623 .0060211 .0060211 
 Constant .3739421 .090083 .3739421 .3739421 
N  70 70 70 70 
R2   .857433  .847013 
F   36.08535  36.910248 
rho  0 .5962728   
sigma_u  0 .1941205   
sigma_e  .15973235 .15973235   
chi-square  332.19223  387.5576  
Source: Authors’ self-contribution based on output developed by STATA 12.0 
Note: *, **, *** indicate level of significance at 5%, 1% and 0.1% respectively 
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The coefficients estimated in the following table number 05 under all methods show that only one common 
credit risk factor followed by NPL to Total loans ratio is found statistically significant under all methods with 
inverse direction in explaining the changes of profitability measured with ROA. Under fixed effect and GLS 
method, another significant credit risk factor is NPL to Total equity found positively related with ROA 
measuring profitability of banks as high NPL broaches good governance issue accelerating bank 
management to invest in astute lucrative portfolios with optimum risk and thereby increase the profitability 
being measured with ROA of banks. In contrast, the GLS approach divulges that provision for loan losses to 
Total equity is found statistically significant with inverse direction because of the same reason as explained 
earlier for the output of Table 04.  
 
The chi-square value of 179.10135 and 208.95157 estimated under random effect method and generalized 
least square (GLS) method respectively divulge the joint significance of all credit risk factors included in the 
model in explaining the changes of profitability measured with ROA of banks at 0.1% level of significance. 
Moreover, the R2 value of 0.69187 and 0.74906 estimated under fixed effect and OLS (ordinary least square) 
method respectively reveals that 69.187% and 74.906% variability in the dependent variable being measured 
with ROA has been explained by fitted model estimated by fixed effect and OLS method respectively which 
is statistically significant in depicting the relationship between credit risk factors and profitability of banks. In 
addition, the F-value of 13.472 and 19.900 calculated under fixed effect and OLS respectively shows that all 
regressors of the said models are jointly statistically significant at 5% level in explaining the changes of ROA 
measuring profitability of banks. The rho value estimated under fixed effect method also known as intra-class 
correlation value of 0.5860 reveals that 58.60% variability in ROA is explained by the differences across 
panels. 
 
Table 5: Output of coefficients of models (on equation number 05 and 06 estimated with Random effect (re), 
Fixed effect (fe), Generalized Least square (GLS) and Pooled Ordinary least square (OLS)) 
Dependent 
Variable: ROA  
 Estimation of Models 
  Random Effect 
(re) 
Fixed Effect (fe) Generalized Least 
square (GLS) 
Pooled OLS 
 Total loan to 
Total assets ratio 
-.0120087 .040446 -.0120087 -.0120087 
 Total loans to 
Total deposits 
-.006000 -.0031644 -.006000 -.006000 
 Total loans to 
Total equity 
.000254 -.0018003 .000254 .000254 
Explanatory 
variables 
NPL to Total 
loans 
-.0921673*** -.0958771*** -.0921673*** -.09216*** 
 NPL to Total 
equity 
.0044123 .0074579** .0044123* .0044123 
 Provision for loan 
losses to Total 
loans 
.0817470 -0.1868412 .0817470 .0817470 
 Provision for loan 
losses to Total 
equity 
-.0172638 -.0087641 -.0172638* -.0172638 
 Total equity to 
Total assets 
.19092105 .12052128 .19092105 .19092105 
 Provision for loan 
losses to NPL 
.0004676 .00095188 .0004676 .0004676 
 Constant .0098171 -00019048 .0098171 .0098171 
N  70 70 70 70 
R2   .69187541  .74906039 
F   13.472642  19.90015 
rho  0 .58604467   
sigma_u  0 .00906263   
sigma_e  .00761668 .00761668   
chi-square  179.10135  208.95157  
Source: Authors’ self-contribution based on output developed by STATA 12.0 
Note: *, **, *** indicate level of significance at 5%, 1% and 0.1% respectively 
 
According to the output of estimated models using several approaches, only Models designed with equation 
number 03 and 04 are found the best congenial models among the all models ranging from equation number 
01 to 06 mentioned earlier as three variables out of 9 explanatory variables are found statistically significant 
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in explaining the relationship between profitability and credit risk factors of our selected commercial banks. 
Therefore, we should select these two models to explain the variation in ROE measuring the profitability due 
to the changes of credit risk factors being independent or explanatory variables. Now we should proceed for 
executing some diagnostic checks of the selected models as revealed below: 
 
According to the following table of pairwise correlation matrix among the explanatory variables, there is a 
high pairwise correlation value of 0.8669, 0.8793 and 0.8461 found between NPL to Total Loans ratio and 
NPL to Total equity ratio, Provision for loan losses to Total equity ratio and NPL to Total equity ratio, Provision 
for loan losses to Total equity ratio and Provision for loan losses to Total loans ratio respectively which 
espouse high collinearity between these two explanatory variables causing multicollinearity problem in the 
said models. 
 
Table 6: Output of Multivollinearity Test 
 Total loan 
to Total 
assets 
ratio 
Total loans 
to Total 
deposits 
Total 
loans to 
Total 
equity 
NPL to 
Total 
loans 
NPL to 
Total 
equity 
Provision 
for loan 
losses to 
Total loans 
Provision 
for loan 
losses to 
Total loans 
Total 
equity to 
Total 
assets 
Provision 
for loan 
losses to 
NPL 
Total loan 
to Total 
assets ratio 
1         
Total loans 
to Total 
deposits 
0.8846 1        
Total loans 
to Total 
equity 
0.1949 .0818 1       
NPL to 
Total loans 
-0.200 -.1495 .3241 1      
NPL to 
Total equity 
-0.0119 .0177 .6747 .8669 1     
Provision 
for loan 
losses to 
Total loans 
-.3668 -.2454 .4604 .8001 .8365 1    
Provision 
for loan 
losses to 
Total equity 
-.1123 -.0541 .7890 .6385 .8793 .8461 1   
Total equity 
to Total 
assets 
.1338 .2863 -.7742 -.2919 -.4846 -.4567 -.5361 1  
Provision 
for loan 
losses to 
NPL 
.2541 .1640 -.0260 -.2245 -.1730 -.1467 -.0999 .0843 1 
Source: Authors’ self-contribution based on output developed by STATA 12.0 
Model Specification Test Using Hausman Test:  
 
This segment refers to the different types of model specification tests used to specify the model estimating 
the impact of credit risk factors affecting the profitability being measured with ROE of commercial banks in 
Bangladesh. 
 
The output of Hausman test mentioned below to determine between fixed or random effects method, the null 
hypothesis is that the preferred model is fixed effect vs the alternative is random effect. In fact, it tests whether 
the unique errors followed by ui are correlated with regressors, the null hypothesis is they are not. As the 
Chi-square value of 17.77 is statistically significant at 5% level of significance, we can reject the null 
hypothesis and conclude that Random-effect model is more preferable to Fixed-effect model. 
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Table 7: Output of Hausman Test 
Variables / Statistic Coefficients 
fe (b) re (B) Difference S.E 
Total loan to Total 
assets ratio 
.928112 .136126 0.791986 .6239498 
Total loans to Total 
deposits 
.364260 .116940 0.24732 .2960825 
Total loans to Total 
equity 
-.061960 -.022664 -0.0393 .0120406 
NPL to Total loans -1.76590 -1.612503 -0.1534 .2002218 
NPL to Total equity .2194056 .1522420 0.067164 . 
Provision for loan 
losses to Total 
loans 
-.6266151 4.529516 -5.15613 1.294867 
Provision for loan 
losses to Total 
equity 
-.6743930 -.830490 0.156097 .0496047 
Total equity to 
Total assets 
-2.75683 -2.243377 -0.51345 1.118821 
Provision for loan 
losses to NPL 
.015623 .0060211 0.009602 .0052232 
Chi-square 17.77 
.0379 P-value 
Source: Authors’ Contribution based on output developed by STATA 12.0 
 
This LM test suggesting decide between a Random effect and Pooled OLS regression model has assumed 
the null hypothesis is that variance across estimates is zero which means there is no significant difference 
across units (i.e. no panel effect). According to the Chi-square value of 0.95 being statistically insignificant, 
we can’t reject the null hypothesis and deduce that there is no significant difference across the panels 
suggesting Pooled OLS or cross-sectional FGLS is better estimates than Random-effect model as per the 
following output: 
 
Table 8: Output of B/P LM Test 
Breusch and Pagan Lagrangian Multiplier Test for random effects 
roe [Banks, t] = xb + u[Banks] + e[Banks, t] 
Estimated results: var sd = √(var)  
roe .1706757 .4131292  
e .0255144 .1597323  
u 0 0  
Test Var(u) = 0    
Chi-square value 0.95 
0.3306 P-value 
Source: Authors’ Contribution based on output developed by STATA 12.0 
 
According to the Chi-square value of 634.44 measured by the modified wald test for group wise 
heteroskedasticity in fixed-effect model mentioned in the following table, we can reject the null hypothesis of 
holding constant error variance and deduce that the aforesaid fixed-effect model suffers from the problem of 
non-constant error variance. 
 
Table 9: Output of Wald Test 
Modified Wald Test for group Heteroskedasticity in FE regression model 
Null hypothesis, Ho: σ2i = σ2 for all i 
Chi-square value 634.44 
P-Value 0.0000 
Source: Authors’ Contribution based on output developed by STATA 12.0 
 
Cross sectional dependence is a problem for macro-panel data especially for long time series such as 20 or 
30 years. However, we have adopted B-P/LM test of independence considering null hypothesis followed by 
Ho is that residuals across entities are not correlated and according to the output revealed by following table 
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showing the chi-square value of 22.962 failed to reject the null hypothesis so that we can conclude that 
residuals are not correlated across the entities suggesting non-presence of cross-sectional dependence. 
 
Table 10: Output of B/P LM Test of independence 
Correlation Matrix of residuals 
 e1 e2 e3 e4 e5 e6 e7 
e1 1       
e2 -.1262 1      
e3 .1252 .3273 1     
e4 .2751 .3578 .2051 1    
e5 .1973 .1256 .0324 .0482 1   
e6 .5429 -.4371 -.0596 -.4661 -.0626 1  
e7 -.1729 -.1941 -.6276 -.4125 -.6290 .3405 1 
Breusch-Pagan LM test of independence based on 10 complete observations over panel units 
Chi-square (6) Value = 22.962 
P-Value = 0.3460 
Source: Authors’ Contribution based on output developed by STATA 12.0 
 
For testing whether the models suffer from the problem of 1st order autocorrelation, we have adopted 
wooldridge (2002) test for checking the presence of autocorrelation problem in the aforesaid models 
considering the null hypothesis (Ho) being stated as there is no presence of 1st order autocorrelation in the 
panel data according to the output mentioned under following table: 
 
Table 11: Output of Wooldridge test for autocorrelation 
wooldridge test for autocorrelation in Panel Data 
Null hypothesis, Ho: There is no first order autocorrelation 
F-value (1, 3) 32.300 
P-value 0.0013 
Source: Authors’ Contribution based on output developed by STATA 12.0 
 
As the F-value of 32.300 mentioned above is statistically significant at 0.1% level of significance, we can 
reject the null hypothesis and conclude that the panel data models suffer from the problem of 1st order 
autocorrelation. 
 
We have conducted LLC unit root test standing for Levin-Lin-Chu unit root test to know whether the mean, 
variance and covariance of series are stationary assuming the following hypothesis:  
 
H0: The series is non-stationary or it has a stochastic trend 
H1: The series is stationary or has a non-stochastic trend 
 
We are going to reject H0 if the p-value of the said unit root tests is less than significance level. Otherwise, 
we do not reject H0. So, the adjusted t-value of -6.3926 mentioned in the following table is statistically 
significant at 0.1% level suggesting that we can reject the null hypothesis and conclude that the dependent 
variable ROE measuring profitability of commercial banks in Bangladesh is stationary. 
 
Table 12: Output of LLC Unit root test 
Levin-Lin-Chu unit-root test for ROE 
Null Hypothesis, Ho= Panels contain 
unit root 
Number of Panels = 7 
Number of Periods = 10 
Asymptotics: N/T – 0 Alternative Hypothesis, H1= Panels 
are stationary 
AR parameter: Common 
Panels means: Included 
Time trend: Not Included 
ADF Regressions: 1 lag 
LR variance: Bartlett Kernel, 6.00 lags average (chosen by LLC) 
 Statistic P-Value 
Unadjusted t value -8.8470  
Adjusted t value -6.3926 0.0000 
Source: Authors’ contribution based on Output developed by STATA 12.0 
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Following models have been adopted to estimate the dynamic impact of credit risk factors on the 
profitability of banks considering one-step system GMM (generalized methods of moments) approach: 
𝑅𝑂𝐸𝑖𝑡 = 𝛼𝑖𝑡 + 𝑅𝑂𝐸𝑖(𝑡−1) + 𝑅𝑂𝐴𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
4
𝑘=1
∑ 𝜙𝑖𝑡𝑍𝑖𝑡𝑙
5
𝑙=1
+  𝑖𝑡  (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 07) 
Where, ROE = dependent variable, ∑X = all explanatory variables measuring credit risk of banks ∑Z = all 
control variables 
𝑅𝑂𝐸𝑖𝑡 = 𝛼𝑖𝑡 + 𝑅𝑂𝐴𝑖𝑡 + ∑ 𝛿𝑖𝑡𝑋𝑖𝑡𝑘 + 
4
𝑘=1
+ ∑ 𝜙𝑖𝑡𝑍𝑖𝑡𝑙
5
𝑙=1
+ 𝑖𝑡    (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑁𝑜. 08) 
Where, ROE = dependent variable, ∑X = all explanatory variables measuring credit risk of banks ∑Z = all 
control variables 
 
After estimating these two models, the output of following table reveals the coefficients estimated by one-
step system generalized methods of moments (GMM) approach: 
 
Table 13: Output of coefficients of models (on equation number 07 and 08 estimated with one-step system 
generalized methods of moments (GMM)) 
Dependent 
Variable: ROE 
(Return on 
Equity) 
Estimation of Models 
 GMM_Model1 GMM_Model2 
 L.ROE (Profitability Persistency) .03927279*  
 ROA 21.181983*** 20.112016*** 
 Total loan to Total assets ratio .81198528* .62232959 
 Total loans to Total deposits .03386559 .15113609 
 Total loans to Total equity -.02303652 -.03203621* 
 NPL to Total loans .26005842 .23174745 
Explanatory 
variables 
NPL to Total equity .05763667*** .05905377** 
 Provision for loan losses to Total loans 4.036262*** 2.8574187** 
 Provision for loan losses to Total equity -.49820959*** -.44930567*** 
 Total equity to Total assets -4.7671029*** -5.9813479*** 
 Provision for loan losses to NPL -.0105564 -.01405661 
 Constant -.10365663 .12404455 
No. of observations (N) 63 70 
Wald Chi-square 3150.1734 2943.3992 
AR (1) P-value 0.110 0.014 
AR (2) P-Value 0.520 0.268 
Sargan Test of overidentification P-value .012 0.009 
Difference in Sargan Test of exogeneity of Instrument subsets:  
GMM Instrument for levels: 
Sargan Test excluding group P-Value 
 
0.009 
 
0.009 
Difference (H0= exogenous) P-Value 0.329 0.242 
Instrumental Varaibles: Total loans to Total deposit, NPL to Total 
equity and Provision for loan losses to Total equity 
Sargan Test excluding group P-Value 
 
 
0.081 
 
 
0.034 
Difference (H0= exogenous) P-Value .005 0.020 
No. of Instruments 46 46 
Source: Authors’ contribution based on Output developed by STATA 12.0 
Note: *, **, *** indicate level of significance at 5%, 1% and 0.1% respectively 
 
We have adopted two econometric models followed by equation number 07 and 08 to measure the dynamic 
impact of credit risk factors on the profitability measured with ROE of banks considering one year lag ratio of 
ROE as explanatory variable included in GMM Model_1 followed by GMM Model_2 estimating coefficients 
without considering one year lagged ratio of ROE. According to the coefficients estimated by one Step system 
GMM (generalized methods of moments) approach implemented in GMM Model_1, one year Lagged ratio 
of ROE, Return on Assets (ROA), Total loans to total assets, NPL to Total equity ratio, Provision for loan 
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losses to Total loans ratio, Provision for loan losses to Total equity and Total equity to Total assets ratio are 
statistically significant at chosen level of significance in explaining the variation in ROE of banks.  
 
The chi-square value showing overall or joint significance of all independent credit risk variables is also 
statistically significant at 0.1% level of significance in explaining the variation in ROE measuring profitability 
of commercial banks in Bangladesh. In table number 13 mentioned in appendix, we have observed that non-
rejection of null hypothesis followed by Arellano-Bond test for AR(1) in first difference model and non-
rejection of null hypothesis for AR(2) in first difference model  and non-rejection of null hypothesis for 
difference in Sargan test of exogeneity of instrumental variables such as Total loans to Total deposit, NPL to 
Total equity and Provision for loan losses to Total equity followed by notation iv included in the aforesaid 
model (GMM_Model1) doesn’t solace the conditions of GMM although other conditions in the Sargan test of 
exogeneity are compliance to estimate the model so that we have adopted the GMM model2 approach to 
satisfy all conditions to estimate the coefficients of model. According to the output of GMM model2 estimating 
coefficients revealing the direction of relationship with causation between ROE and all explanatory credit risk 
factors, Return on assets (ROA), NPL to Total equity ratio, Provision for loan losses to Total loans ratio, 
Provision for loan losses to Total equity and Total equity to Total assets ratio are statistically significant at 
chosen level of significance in explaining the changes in ROE of banks. In the above mentioned table number 
13, we can conclude that rejection of null hypothesis at 5% level of significance followed by Arellano-Bond 
test for AR(1) in first difference model, non-rejection of null hypothesis for AR(2) in first difference model and 
non-rejection of null hypothesis for difference in Sargan test of exogeneity of instrumental variables included 
in the aforesaid model solace all the conditions of GMM estimation. The chi-square value showing overall or 
joint significance of all independent credit risk variables is also found statistically significant at 0.1% level of 
significance in explaining the variation in ROE measuring profitability of banks. 
 
 
Discussion 
 
Provision for loan losses to NPL is found inversely related with NIM ratio as keeping more provision to defend 
against possible losses in loans and advances with a view to minimizing bad debts will diminish the 
profitability of banks measured with NIM ratio according to the coefficients estimated under fixed effect 
method applied for equation 01 & 02 which is also supported by Hosna, Manzura & Juanjuan(2009). 
Out of these three significant credit risk factors according to the coefficients estimated under fixed effect, 
random effect, Pooled OLS and GLS method applied for equation 03 & 04, NPL to Total loans is found 
inversely related with ROE as per the expected sign of coefficient because high NPL reduces the capacity of 
lending as well as investment activities of banks and thereby diminishes the growth of profit for a bank which 
is also espoused by Li & Zou (2014) along with Noman, Pervin, Chowdhury & Banna(2015). Another 
significant credit risk factor is NPL to Total equity found positively related with ROE which is beyond the 
expected sign of coefficient because High NPL instigates strong monitoring as well as good governance of 
banks that further accelerates the ability of meticulously lucrative and high yielding investment portfolio and 
thereby increases the profitability measured with ROE of banks. In contrast, the relationship between 
Provision for loan losses to Total equity and ROE is found statistically significant with inverse direction as 
sustaining more provision to defend against classified loan will reduce the amount of net income and thereby 
lessen the ROE of banks which is also supported by Abbas,Zaidi,Ahmad & Ashraf(2014); Ravi Prakash 
Sharma Paudel(2012). 
High NPL reduces the investment as well as lending opportunity of banks due to not recovering of loans 
caused by irregular payment of installment and thereby subsequently decreases the amount of net income 
and ROA measuring profitability of banks according to the coefficients estimated under all methods 
applicable for equation no. 05 and 06 also supported by Noman, Pervin, Chowdhury & Banna (2015) along 
with Sufian (2012). In contrast, High NPL broaches good governance issue accelerating bank management 
to invest in astute lucrative portfolios with optimum risk and thereby increase the profitability being measured 
with ROA of banks which is also found by Abbas, Zaidi, Ahmad & Ashraf(2014). 
Assessing the dynamic impact of credit risk metrics on profitability measured with ROE of commercial banks 
operating in Bangladesh subject to the estimated models on equation number 07 and 08, ROA is found 
statistically significant at 0.1% level with positive direction as investment in profitable long term assets 
financed by equity capital will generate substantial amount of return for banks and thereby increase the 
profitability being measured with ROE. Total loans to Total assets ratio is also found statistically significant 
at 5% level of significance with positive direction expected with prior sign of coefficient as the major source 
bank revenue has been collected from interest income generated from lending activities of banks and thereby 
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higher amount of interest earnings will increase the net income of bank. NPL to Total equity is found 
statistically significant at 1% level of significance with positive direction which is beyond expectation 
compared to earlier sign of coefficient as Higher NPL will pursue a strong governance to minimize the risk of 
classified loans so that banks are quite vigilant in disbursing the loanable fund to safeguard the profitability 
measured with ROE.  
Provision for loan losses to Total loans ratio is also found statistically significant at 0.1% level with positive 
direction derived beyond the theoretical expectation as per earlier expected sign of coefficient because 
commercial banks don’t use provision for loan losses to manage their income which is claimed by Fernando 
and Ekanayake (2015) examining the whether commercial banks in Sri-Lanka use Provision for loan losses 
to smooth earnings over the period from 2003 to 2012. Another explanatory variable Provision for loan losses 
to Total equity is statistically significant at 0.1% level of significance with negative direction as imposing high 
provision will diminish the net income of banks and thereby decrease ROE measuring profitability. Total 
equity to Total assets is also found statistically significant at 0.1% level of significance with inverse direction 
as high financing from equity capital will deplete the profitability of banks due to sustaining an inverse 
relationship between bank leverage and level of competition with loan portfolio diversification also supported 
by Sorokina, Thornton and Patel (2017) examining why banks choose to finance with equity. In addition, 
Total loans to total equity ratio is also found statistically significant at 5% level of significance with inverse 
direction as more investment in unsecured assets or short term loans may generate little income for banks 
and therefore increase the amount of money that banks set aside for provision to cover expected credit 
losses. As a consequence, Banks will experience a depletion in growth of profit which is also espoused by 
Ekinci & Poyraz (2019) examining the impact of credit risk on the financial performance of commercial banks 
in Turkey. 
 
Conclusions 
 
This paper has already accomplished the objective and hypothesis set at earlier stage to reveal the causation 
between profitability such as NIM ratio, ROE and ROA of banks and several credit risk factors such as Total 
loans to total assets ratio, Total loans to equity ratio, NPL to total loans, NPL to Total equity ratio, Provision 
for loan losses to total equity, total equity to total assets ratio, Total loans to total deposits ratio and provision 
for loan losses to NPL ratio considering the formation of several econometric models estimated with Fixed 
effect, Random effect GLS, Pooled OLS and Cross-sectional GLS approach followed by Dynamic panel data 
models estimated with one-step system GMM approach. The estimated outputs of the models reveal that 
almost all of the credit risk metrics are significantly responsible for the changes in profit margin of banks 
subject to the compliance of credit risk management policies imposed by Bangladesh Bank, central Bank of 
Bangladesh, in order to contributes in current literatures by divulging the significance of credit risk factors 
consisting of the whole metrics. More precisely, the higher amount of NPL doesn’t always reduce the net 
income of banks rather it accelerates the future profitability of banks by ensuring good governance followed 
by credit management department of Banks. Moreover, spending more loanable fund in several corporate or 
retail business portfolio doesn’t always bring higher amount of interest revenue to boost up the net income 
and thereby it reduces the profit margin of banks. In addition, capital structure decision followed by equity 
capital to total assets ratio plays a crucial role in bringing the changes of profitability of banks as high equity 
financing will deplete the profit margin of banks due to sustaining an inverse relationship between bank 
leverage and level of competition in money market. However, retaining high provision against loan losses 
may either deplete or increase the profit margin of banks due to the perception on how banks use provision 
to manage its income. Further direction of research on this issue may include the examination of long term 
relationship between profitability and these credit risk factors of banks preferably depicted by constructing a 
Dynamic Fixed effect regression model estimated with error correction approach considering a colossal 
volume of data. 
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